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The woody plant vegetation in 416 permanent quadrats in five 
areas of the Eragrostis pal/ens - Burkea alricana savanna 
has been monitored at intervals since 1974. The data were 
analysed to describe changes in individual trees and woody 
plant communities, Frequency, density, biomass and 
importance values of the trees and shrubs for successive 
years are summarized in the form of tables and graphs. Most 
interesting are the changes in abundance and biomass of the 
dominant woody species. The significance of these changes 
can be related to population structure as influenced by climate 
and management (mainly fire) over this eight-year period. 
S. Afr. J. Bot. 1983, 2: 85- 97 
Die houtagtige plantegroei in 416 permanent afgepende 
kwadrate in vyf gebiede van die Eragrostis pal/ens - Burkea 
africana savanne is, met tussenposes vanaf 1974 bestudeer. 
Die data is ontleed om variasies binne individuele bome en 
houtagtige plantgemeenskappe te beskryf. Die frekwensie, 
digtheid, biomassa en belangrikheidswaardes van die bome en 
struike, vir opeenvolgende jare, is in tabelle en grafieke 
saamgevat. Die interessantste veranderinge het in die getal en 
biomassa van die dominante houtagtige soorte voorgekom. Die 
belangrikheid van hierdie veranderinge kan aan 
bevolkingstruktuur soos be'invloed deur klimaat en bestuur 
(hoofsaaklik vuur), oor 'n periode van agt jaar, toegeskryf word. 
S.·Afr. Tydskr. Plantk. 1983, 2: 85-97 
Keywords: Nylsvley, population dynamics, savanna, woody plants 
R.A. Lubke* 
Department of Plant Sciences, Rhodes University, Grahamstown 6140, 
Republic of South Africa 
Frances M. Thatcher 
Department of Agriculture and Fisheries, Division of Biometric and 
Datametric Services, Private Bag X640, Pretoria 0001 , 
Republic of South Africa 
•To whom correspondence should be addressed 
Accepted 17 January 1983 
1. Introduction 
This paper is one of a series examining various facets of 
the woody vegetation of the South African savanna eco-
system project which is being conducted in the northern 
Transvaal. The. 745 ha study area is situated in the Nylsvley 
Nature Reserve, approximately 10 km south of Naboom-
spruit. A full description of the study area is given in Anon. 
(1975), Coetzee eta!. (1976) and Theron eta!. (1982). The 
proceedings of a symposium on the structure and 
functioning of this savanna has recently been compiled by 
Walker (1983). 
As part of phase I of the savanna ecosystem project a 
primary survey of the woody vegetation was undertaken in 
1974 (Clinning 1975; Smith 1975) with the purpose of 
characterizing and quantifying the structural features of the 
vegetation (Lubke et a!. 1975, 1976 & 1983). A 
complementary study of the herbaceous vegetation was 
initiated in 1975 by Theron and his co-workers (van Rooyen 
& Theron 1975, 1982; Theron eta!. 1982). The basic design 
and sampling techniques used in these studies (Lubke 1983) 
enabled us to extend the scope of the survey into an 
investigation of the structural stability of the woody species 
within the subvariations of this savanna. General 
observations on all the woody species are reported here, 
while analysis of the role of specific species in the ecosystem 
continues (Lubke & Thatcher 1983). 
Monitoring the changes in the woody species has 
continued at intervals since 1974 and a sizeable amount of 
information has been collected on some 31 shrub and tree 
species of this savanna. Although phytosociological studies 
of savanna vegetation have provided copious descriptive 
information, only a limited number of studies on seasonal 
changes of woody plants are available (Hopkins 1968; Cesar 
& Menaut 1974) and few accounts are given of long term 
changes in trees and shrubs. This paper, therefore, provides 
important information on the fluctuations that occur even 
over a short (eight year) time period. The specific aims of 
this study are to describe the changes in species composition, 
species structure in the form of density, frequency and im-
portance of the woody plants, and changes in woody plant 
biomass . These changes can then be related to environ-
mental factors, particularly biotic parameters, such as fire, 
grazing and browsing, which constitute an important aspect 
of any subsequent management policy of the savanna. 
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2. Methods 
Five areas within the Eragrostis pal/ens- Burkea ajricana 
savanna (Coetzee et a/. I976) were chosen for intensive 
study. Each sample area consisted of 5 x 5 m contiguous 
quadrats in six or ten parallel transects of varying lengths 
depending on the size of the area (Lubke I983). The number 
of quadrats per transect varied from 384 (areas D and E) 
through 640 (A and C) to I280 (B) and the total sample 
represented about IOOJo of the ecosystem study area. 
In the initial study in I974 the woody plants in all the 
quadrats were recorded and their structural characteristics 
measured. In January I976, 1977 and I980 to I982 the 
woody vegetation was resampled in parts of the five per-
manently marked areas. Depending on the size of the 
original sample area, 48 to I60 easily relocatable quadrats, 
representing I2,5% of the total (Lubke I983), were 
resampled. 
The four dominant woody species of the savanna were 
divided into three height classes determined by a pilot study 
of the frequency distribution of individual tree heights 
(Lubke I983): 
Burkea africana 
Ochna pulchra 
Terminalia sericea 
Strychnos pungens 
<4 m; 4-7 m; >7 m 
<I m; I-3,5 m; >3,5 m 
<3m; 3-5,5 m; >5,5 m 
< I m; I - 3 m; > 3 m. 
S.-Afr. Tydskr. Plantk., 1983, 2(2) 
Counts were made of trees in each of the three height classes 
of the dominant species and of all the other woody species 
that occurred in the 5 x 5 m quadrats. The transect and 
quadrat numbers were recorded so that in subsequent 
surveys the individual trees could be relocated and 
remeasured. The following structural data were measured 
for each individual tree: height {m); height to first branch 
(m); stem diameter (em) at first branch, breast height, 20 em 
and I m; and canopy cover {m2). Canopy diameter was 
calculated from the canopy cover measurement. 
The results were tabulated giving location and structural 
data of each tree together with statistical parameters for each 
height class or species. Table I is an example of the com-
puter printout produced in I982 for Burkea ajricana trees 
between 4 and 7 m tall . Rutherford (1979) destructively 
sampled some individual trees and shrubs to determine 
biomass and leaf area. He used stem diameters and plant 
heights of these individuals to derive allometric equations 
for the determination of biomass and leaf area of the woody 
species of the whole study site. We used these equations to 
determine the biomass of the individuals and the species in 
all the areas for the different years. The importance value 
was calculated for each species in each area using the relative 
frequency, relative density and relative dominance which 
were derived from the raw data measurements. In this paper 
Table 1 Structural data of individual trees of Burkea africana (height class 2) recorded in January 1982 
in area C 
Location 
transect/ 
quadrat 
T 9 Ql 
T I Q17 
T 4 Ql7 
T 7 Q25 
T 8 Q25 
T 2 Q33 
T I Q41 
T 2 Q41 
T 8 Q49 
T 8 Q57 
TIO Q57 
Totals 
Mean 
Variance 
Number of 
individuals 
2 
2 
13 
Standard deviation 
Standard error 
Coefficient of variation 
95"7o confidence limits 
Value of t 
N (number of quadrats) 
Total number of plants 
Number of plants per 25 m2 
Number of plants per hectare 
Variance 
Standard deviation 
Standard error 
Coefficient of variation (%) 
95% confidence limits +I-
Value oft 
Height 
(m) 
4,5 
6,0 
6,5 
6,4 
6,4 
5,8 
6,0 
5,8 
6,5 
4,5 
4,5 
75,700 
5,823 
0,630 
0,794 
0,220 
13,633 
0,392 
1,782 
12 
14 
0,175 
70,000 
0,197 
0,444 
0,050 
253,521 
0,089 
1,796 
Height to Diameter at 
first branch first branch 
(m) (em) 
0,7 17,2 
1,7 26,4 
1,8 17,8 
2,4 12,4 
1,5 22,3 
1,2 20,7 
1,3 29,3 
2,2 15,3 
1,0 23,9 
1,2 10,5 
1,8 11,5 
20,700 242,000 
1,592 18,615 
0,277 36,800 
0,527 6,066 
0,146 1,682 
33,079 32,587 
0,260 2,998 
Diameter at Diameter Diameter Canopy Crown 
breast height 20 em at I m cover diameter 
(em) (em) (em) (m2) (m) 
11,5 17,2 11,5 12,0 3,91 
26,1 31,8 28,6 30,0 6,18 
17,2 21,3 19,1 15,0 4,37 
13,4 15,6 14,0 12,0 3,91 
20,7 23,2 21,6 35,0 6,68 
18,1 24,8 21,0 2,0 1,60 
22,0 25,8 28,6 25,0 5,64 
16,9 22,3 21,3 2,0 1,60 
14,6 24,5 23,9 16,0 4,51 
9,0 12,0 10,0 5,0 2,52 
13,4 17,5 18 ,1 9,0 3,39 
217 ,000 274,800 253,300 163,000 44,299 
16,692 21,138 19,485 12,538 3,408 
22,842 28,633 34,680 75,394 2,222 
4,779 5,351 5,889 8,683 1,491 
1,326 1,484 1,633 2,408 0,413 
28,632 25,314 30,224 69,251 43,743 
2,362 2,645 2,911 4,291 0,737 
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the importance value 2, using relative crown diameter and 
relative tree height to determine relative dominance, was 
used as the comparative measure (Lubke 1983). Changes 
in species composition, species frequency, importance, den-
sity and biomass were determined over a period of eight 
years. 
3. Results 
3.1 The woody species composition of the Eragrostis 
pal/ens - Burkea africana savanna 
This savanna community was divided into three variations 
by Coetzee eta/. (1976); namely, the Eragrostis pal/ens-
Dombeya rotundifolia variation, the E. pal/ens - Setaria 
perennis variation and the E. pal/ens - Trachypogon 
spicatus variation. Ideally the five intensive sample sites in 
this study should have been located within these three varia-
tions. However, as this study commenced in June 1974 
before the results of the phytosociological survey were 
available, some of the sample sites were located in the sub-
variations, subsequently recognized by Coetzee eta/. (1976), 
rather than within the variations themselves. 
The Eragrostis pal/ens- Burkea africana community is 
described as a broad-leaved savanna with a number of 
vegetation layers, each of varying height and cover in the 
different community variations (Coetzee eta/. 1976). The 
constant differential species in the tree and shrub layer are 
identified as Grewia f/avescens, Strychnos pungens, S. coc-
cu/oides, Lannea discolor and Securidaca longepedunculata. 
The four dominant species, Burkea ajricana, Ochna 
pu/chra, Terminalia sericea and Strychnos pungens, were 
always found to be present in the ecosystem study area 
although the tallest height class of these species was not con-
sistently present in the permanent quadrats. 
Combretum molle and Lannea discolor (trees) are found 
throughout the savanna while Grewia flavescens, Vitex 
rehmannii and Ozoroa panicu/osa (shrubs) were also re-
corded in all five of the intensive study sites. The species 
that occur less frequently in one or more of the five areas 
are listed in Table I, many of these being recorded for the 
first time in 1980 or 1981. Strychnos cocculoides, 
Dichrostachys cinerea and Securidaca longepedunculata 
were recorded in the total area of the five intensive sample 
sites in 1974 but in the later subsamples the former two 
species only appeared after 1980 in some areas and S. 
longepedunculata only occurred in the subsamples of areas 
A and B. Only five species, namely, Gardenia spathulifolia, 
Acacia tortilis, A. karroo, Peltophorum africanum and 
Pavetta sp., which are rare in this savanna, were present 
in the total sample of 1974 and not in the 12,50Jo subsample, 
and consequently, do not appear in Table 2. 
From the information on species composition, it is ap-
parent that, although areas B and C lie within the typical 
Eragrostis pal/ens- Dombeya rotundifolia variation of the 
Burkea savanna, they are very different in species composi-
tion. Twenty-eight species were recorded in area B (Table 
4) and only 16 species in area C (Table 5). Since 1974 there 
has been an increase in the number of woody species in the 
permanent sample quadrats, especially in areas B and E. 
Area A lies almost within the Eragrostis pal/ens - Setaria 
perennis variation which has a lower tree cover than the 
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former variation and is characterized by the occasional 
Faurea saligna tree (Coetzee eta/. 1976). This tree never 
occurred in the permanent quadrats which were located in 
a relatively closed Burkea savanna, which was similar to 
area E in species composition. This area lies within the tran-
sition to the E. pal/ens - Trachypogon spicatus variation 
and area D within that variation (Table 2; Lubke 1983). 
Coetzee et a/. (1976) report fewer woody species in this 
variation, yet it was found to be more species-rich than area 
C which lies within the typical variation of the Burkea 
savanna. 
3.2 The abundance of the woody species 
In the analysis of abundance of the woody plants each 
height class or species was treated independently. In previous 
quantitative surveys of the woody vegetation the results 
Table 2 The distribution of the less frequently oc-
curring species in the subsamples of the five inten-
sive survey sample sites (1974 -1982) 
Areas 
A B c D E 
5 Areas 
Dichrostachys 
cinerea + + 80/ 81/82 + + 
Strychnos 
cocculoides + + + 80/ 81 / 82 81182 
4 Areas 
Combretum 
z;eyheri + 74176 + + 
Dombeya rotun-
difolia + + 80/ 81182 80 
Euclea natalensis + + + + 
Ximenia caffra + + + 81/82 
3 Areas 
Pappea capensis 80 + 80/81 
2 Areas 
Ehretia rigida + + 
Euclea crispa + 81 
Securidaca Ionge-
pedunculata + + 
Vitex mombassae + + 
Ziziphus mucro-
nata 81182 + 
I Area 
Acacia caffra + 
Acacia nigrescens + 
Bauhinia peter-
siana 80/ 81 / 82 
Carissa bispinosa + 
Grewia bicolor 80/81182 
Maytenus hetero-
phylla + 
Mundulea sericea + 
Rhus gueinzii + 
Rhus pyroides + 
Rhus leptodictya 80/ 81 / 82 
+ = Recorded every year that the areas were sampled 
80/81 = Recorded only in the years specified; e.g. 1980/ 1981 
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from the five separate study sites were amalgamated into 
one table of species abundance for the whole area (Smith 
1975; Lubke et a/. 1975; Huntley 1977). More detailed 
analysis of the results has shown, however, that the five 
areas are in fact different with respect to both trees and 
shrubs (Lubke eta/. 1983) and the grass and herbaceous 
layer (van Rooyen & Theron 1982). To represent changes 
in abundance of the woody plants in this study, the five 
areas are thus treated separately and the results are presented 
in Tables 3 -7. Only species with an importance value > 1 
in each area were included in these tables. The chance of 
finding a woody plant in each area (percentage frequency), 
the estimated number of plants in a square hectare (densi-
ty) and the weighted importance of each species (importance 
value 2) in each year of the survey may be read from these 
tables. 
(a) Frequency 
For the smaller individuals ( < 1 m) the frequency recorded 
in 1974 is often anomalous in that sampling was carried out 
during the autumn or winter when there were no leaves on 
the plants and some of the individuals could have been 
overlooked. 
The shrubby height class of Ochna pulchra ( < 1 m) was 
invariably found in 90% or more of the quadrats with the 
exception of areas A and B, and E in 1974. The second 
height class (1- 3,5 m) was extremely frequent in area E 
(±900Jo), usually infrequent in area D ( <33,3%), while in 
the remaining areas it occurred in 40- 80% of the quadrats. 
The large trees ( > 3,5 m) showed a slight increase in fre-
S.-Afr. Tyd,kr. Plantk ., 1983, 2(2) 
quency over the eight-year period in all the areas except area 
B, where the frequency remained constant and area E where 
these trees occurred very infrequently. 
Burkea ajricana was the next most frequent woody 
species in the study area. It occurred in more than 50% of 
the quadrats. The frequency of the small trees or shrubs 
(height class 1) has remained fairly constant since 1976, 
whereas, in the second and third height classes ( ~ 4 m) there 
has been an increase in frequency in most of the areas. 
Terminalia sericea was generally more frequent in areas 
C, D and Ethan in areas A and B where it usually occur-
red with less than 12% frequency. The smaller shrubby 
forms of this species ( < 3 m) showed a general decrease in 
frequency throughout the study area over this six-year 
period. In the west of the study area (areas C- E) where 
T. sericea trees ( ~ 3 m) are more frequent and abundant 
there was an increase in the frequency from zero to greater 
than 10%. In the east of the study area (areas A and B) 
the frequency of T. sericea trees ( ~ 3 m) either remained 
constant or decreased in magnitude. 
In all areas there was an increase in the frequency of 
shrubby Strychnos pungens ( < 1 m), while plants in these-
cond height class (1 - 3 m) became less frequent in all areas. 
There was no consistent pattern of frequency change in the 
third height class. 
Grewia jlavescens occurred constantly throughout the 
study area in 14-37% of the quadrats and was most fre-
quent in areas B and C. Species often associated with G. 
flavescens clumps, namely, Euclea natalensis, Vitex rehman-
nii and Dichrostachys cinerea, showed similar frequency 
Table 3 The percentage frequency, density and importance values of the dominant species in area A 
Species name 
Ochna pulchra (<I m) 
Ochna pulchra (l - 3,5 rn) 
Ochna pulchra (>3,5 m) 
Ochna pulchra Total 
Burkea africana ( < 4 m) 
Burkea ajricana (4 -7 m) 
Burkea africana ( > 7 m) 
Burkea africana Total 
Terminalia sencea ( < 3 m) 
Terminalia sericea (3 - 5,5 m) 
Terminalia sericea ( > 5,5 rn) 
Terminaha sericea Total 
Strychnos pungens (<I m) 
Strychnos pungens (I - 3 rn) 
Strychnos pungens ( > 3 m) 
Strychnos pungens 'f ota! 
Combretum motle 
Combretum zeyheri 
Dichrostachys cinerea 
Dombeya rotundifolia 
Euclea naialensis 
Grewia jlavescens 
Lannea discolor 
Securidaca longepedunculata 
Strychnos coccu/oides 
Vilex rehmannii 
Other species 
Totals 
Number of species 
Frequency (OJo)" 
1974 1976 1977 1980 1981 1982 
86,25 86,25 85,00 90,00 88,75 91,25 
77,50 78,75 80,0 73,75 75,00 75,00 
3,75 3.75 3,75 5,00 6,25 6,25 
47,50 57,50 60,00 55,00 57,50 60,00 
5,00 5,00 2,50 11 ,25 16,25 13,75 
1,25 1,25 3,75 2,50 2,50 1,25 
7,50 
0,00 
I ,25 
13,75 
8,75 
0,00 
15,00 
3,75 
1,25 
8,75 
5,00 
17 ,50 
6,25 
3,75 
2,50 
7,50 
(2) 
16 
II ,25 
2,50 
I ,25 
II ,25 
10,00 
I ,25 
13,75 
7,50 
1,25 
8,75 
3,75 
16,25 
13,75 
5,00 
5,00 
7,50 
(5) 
19 
10,00 
2,50 
1.25 
10,00 
10,00 
I ,25 
11 ,25 
6,25 
1,25 
8,75 
5,00 
16,25 
II ,25 
5,00 
6,25 
7,50 
(4) 
18 
II ,25 
2,50 
0,00 
17,50 
8,75 
0,00 
15,00 
7,50 
2,50 
10,0 
7,50 
22,50 
12,50 
6,25 
5,00 
7,50 
(4) 
18 
II ,25 
2,50 
0,00 
18,75 
7,50 
I ,25 
13,75 
7,50 
3,75 
10,0 
8, 75 
23,75 
10,00 
6,25 
3,75 
7,50 
(5) 
19 
12,50 
2,50 
0,00 
18,75 
7,50 
I ,25 
18 ,75 
6,25 
5,00 
13,75 
7,50 
22,50 
12,50 
5,00 
3,75 
8,75 
(5) 
19 
aThe number of 'other species' are indicated in brackets 
bSuperscript indicates the rank of the species or height class 
Density (plants ha- I) 
1974 1976 1977 1980 1981 1982 
3910,0 4660,0 3435,0 10560,0 11200,0 9695,0 
4145,0 4260,0 4240,0 1215,0 1130,0 1145,0 
15,0 15,0 15,0 20,0 25,0 25,0 
8070,0 8935,0 7690,0 11795,0 12355,0 10865 ,0 
370.0 455,0 455,0 450,0 415,0 545,0 
20,0 20,0 10,0 50,0 85,0 55,0 
5,0 5,0 15,0 10,0 10,0 10,0 
395,0 480,0 480,0 510,0 510,0 610,0 
35,0 
0,0 
5,0 
55,0 
10,0 
5,0 
45,0 
15,0 
5,0 
40,0 70,0 65,0 
70,0 
35,0 
0,0 
55,0 
45,0 
5,0 
45,0 
45,0 
5,0 
55,0 
15,0 
0,0 
50,0 
10,0 
0,0 
65,0 
10,0 
0,0 
70,0 60,0 75,0 
140,0 
40,0 
0,0 
135,0 
35,0 
5,0 
120,0 
35,0 
5,0 
105,0 105,0 95,0 180,0 175,0 160,0 
70,0 
30,0 
15,0 
35,0 
25,0 
110,0 
45,0 
15,0 
15,0 
85,0 
20,0 
60,0 
50,0 
5,0 
35,0 
15,0 
110,0 
85,0 
20,0 
30,0 
85,0 
30,0 
55,0 
40,0 
15,0 
35,0 
25,0 
110,0 
105,0 
20,0 
35,0 
85,0 
35,0 
70,0 
45,0 
10,0 
45,0 
35,0 
145,0 
100,0 
25,0 
30,0 
85,0 
30,0 
60,0 
55,0 
15,0 
45,0 
40,0 
140,0 
80,0 
25,0 
25,0 
85,0 
60,0 
80,0 
55,0 
20,0 
55,0 
40,0 
180,0 
105,0 
20,0 
25,0 
105 ,0 
85,0 
9075 10115 8890 13175 13730 12480 
Importance valueb 
1976 1977 1980 1981 1982 
275,13 2 67,95 '105,12 '113,60 ' 103,19 
' 106, 15 ' 121 ,62 268,33 265,32 259, II 
76,21 "5,68 68,70 66,85 5 12,73 
187,49 195,25 182,15 185,77 175,03 
328,84 -' 28,20 326,92 727,60 -'24,36 
4 13,67 "2,48 4 19,07 4 20,73 422,39 
11 4,90 4 12,49 95,98 11 5,12 96,56 
47,41 43,17 51,97 53,45 53,31 
76,21 143,86 
0,00 "2,63 
163,61 153,05 
144,22 
173, 08 
0,00 
144,12 
IR2,03 
0,00 
9,82 9,54 7,30 6,15 7,05 
133, 77 
14 3,68 
240,49 
153,31 
14 3,67 
0,50 
105,67 
154,01 
0,00 
105 ,78 
1 ~3,41 
220,58 
11 5,62 
u;3,17 
0,63 
7,94 7,48 9,68 9,77 9,42 
124,44 
5 10,15 
21 0,91 
153,64 
19 1,22 
'5,63 
105,37 
II! I ,69 
17 1,90 
66,43 
5,97 
123,77 
57,49 
250,69 
172,94 
21 I ,68 
75,78 
104,90 
20 1,75 
192,42 
66,46 
6,67 
124,77 
58,71 
220,73 
163,14 
1112,24 
'7,02 
11 4,93 
19 1,83 
20 1,75 
77,48 
6,28 
76, 16 
'5,84 
21 1,07 
152,88 
172,53 
57,09 
134,37 
19 1,78 
20 1,41 
124,52 
7,22 
278,4 1 
125,5 1 
19 1,44 
153,93 
172,18 
'7,03 
144,55 
20 1,40 
22 1,17 
106,13 
13,44 
300,00 300,00 300,00 300,00 300,00 
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patterns to that of G. jlavescens although they usually oc-
curred in less than lOOJo of the quadrats. From the tables 
these species may appear to be absent but they are in fact 
grouped under 'other species' as they have importance 
values of less than one. Some of the remaining species, for 
example, Combretum molle, C. zeyheri and Lannea discolor 
were recorded infrequently over successive years as young 
saplings of these species may appear and disappear, resulting 
in fluctuating frequency values which are difficult to relate 
to any feature of the region or environmental factors. 
Table 4 The percentage frequency, density and importance values of the dominant species in area B 
Species name 
Ochna pulchra (<I m) 
Ochna pulchra (1 - 3 m) 
<Jchna pu/chra ( > 3 m) 
Ochna pulchra Total 
Burkea africana ( < 4 m) 
Burkea ajricana (4 - 7 m) 
Burkea african a ( > 7 m) 
Burkea ajricana Total 
Terminalia sericea ( < 3 m) 
Terrninalia sericea (3- 5,5 m) 
Terminalia sericea ( > 5,5 m) 
Terminalia sericea Total 
Frequency (0Jo) 3 
1974 1976 1977 1980 1981 
56,25 
63,75 
5,00 
43,75 
4,38 
0,63 
8,13 
8,75 
0,63 
71,88 
61,25 
4,38 
54,38 
5,00 
0,63 
13,13 
8,75 
I ,88 
75,63 
58,75 
5,00 
55,00 
6,25 
0,63 
13,13 
4,38 
5,63 
86,88 
43,13 
5,00 
56,88 
4,38 
2,50 
8,75 
3,75 
5,63 
85,63 
40,00 
5,00 
55,63 
6,88 
2,50 
5,00 
3,13 
6,25 
1982 
79,38 
41,25 
5,00 
54,38 
6,88 
3,75 
5,00 
3,13 
6,25 
Strychnos pungens ( < I m) 
Strychnos pungens ( 1 - 3 m) 
Strychnos pungens ( > 3 m) 
28,75 28,75 33,75 48,75 41,88 41,25 
Strychnos pungens Total 
Cornbretum molle 
Dichrostachys cinerea 
Dombeya rotundifolia 
Euclea nawlensis 
Grewia f/avescens 
Lannea discolor 
Securidaca longepedunculata 
Other species 
Totals 
Number of species 
15,00 
I ,25 
6,25 
5,00 
7,50 
13,13 
33,75 
5,00 
4,38 
(8) 
19 
16,88 
I ,88 
6,88 
5,63 
10,00 
14,38 
34,38 
8,75 
5,00 
(12) 
23 
12,50 
3,75 
6,25 
6,88 
10,00 
13,75 
36,63 
8,75 
3,13 
(13) 
24 
7,50 
2,50 
8, 13 
7,50 
13,75 
16,25 
36,25 
6,88 
I ,88 
(16) 
27 
aThe number of 'other species' are indicated in brackets 
hSuperscript indicates the rank of the species or height class 
8,75 
2,50 
7,50 
5,00 
15,00 
15,00 
35,00 
5,63 
3,75 
(17) 
28 
8,75 
3,13 
7,50 
5,63 
13,13 
14,38 
35,63 
5,00 
3,13 
(16) 
27 
Density (plants ha- I) 
1974 1976 1977 1980 1981 1982 
992,5 2472,5 2787,5 6545,0 5622,5 4660,0 
1582,5 1457,5 1495,0 
20,0 17,5 22,5 
745,0 
20,0 
740,0 
22,5 
727,5 
20,0 
2595,0 3947,5 4305,0 7310,0 6385,0 5407,5 
257,5 
17,5 
2,5 
390,0 
22,5 
2,5 
397,5 
25,0 
2,5 
427,5 
25,0 
10,0 
385,0 
42 ,5 
10,0 
362,5 
37,5 
15,0 
277 ,5 415,0 425,0 462,5 437,5 415,0 
50,0 
40,0 
2,5 
72,5 
42,5 
7,5 
87,5 
22,5 
25,0 
92,5 122,5 135,0 
35,0 
17,5 
25,0 
77,5 
20,0 
15,0 
42,5 
77,5 
20,0 
12,5 
30,0 
52,5 
305,0 322,5 357,5 820,0 712,5 612,5 
85,0 
5,0 
97,5 
7,5 
67,5 
15,0 
40,0 
10,0 
50,0 
10,0 
47.5 
12,0 
395,0 427,5 440,0 870,0 772,5 672,0 
25,0 
50,0 
30,0 
75,0 
312,5 
35,0 
17,5 
40,0 
27 ,5 
52,5 
40,0 
87,5 
322,5 
62,5 
20,0 
87 ,5 
27 ,5 
57,5 
42,5 
112,5 
372,5 
77,5 
12,5 
122,5 
47,5 
57,5 
82,5 
117,5 
522,5 
37,5 
7,5 
177,5 
42,5 
40,0 
77,5 
110,0 
515,0 
35,0 
15,0 
172,5 
40,0 
45,0 
67,5 
102,5 
505,0 
35,0 
12,5 
167,5 
3945,0 5612,5 6130,0 9770,0 8665,0 7532,5 
1976 
'64,71 
260,93 
Ll6,87 
Importance valueb 
1977 1980 1981 1982 
'68.12 '90,26 '89,84 '84,20 
267,42 235,10 240,88 237,76 
136,68 127.45 106,78 126,67 
132,51 142,22 132,81 137,50 128.63 
328,54 
5 16,64 
182,97 
328,33 325,94 
6 13,94 6 11,25 
" 1,70 6 12,67 
331,21 326,35 
6 13,52 '"9,72 
98,32 5 17,40 
48,15 43,97 49,86 53,05 53,47 
98,33 
'16,77 
155,81 
107,98 
11 7, II 
' 10,87 
172,76 
145,73 
9 10,12 
153,39 201,71 
172,96 153,57 
12,57 '13,29 
30,91 25,96 18,61 18,92 18,57 
' 13,95 5 14,84 '20,89 '19,43 '19,34 
126,88 154,80 IR2,59 163,56 163,50 
173,64 127,10 109,61 " 6,69 99,91 
24,47 26,74 33,09 29,68 32,75 
11 6,90 
107,07 
8 11,15 
146,49 
6 15,04 
163,88 
192,64 
10,80 
173,70 
98,59 
88,85 
145,52 
4 15,50 
164,25 
20 1,61 
13,10 
135,79 
11 9,44 
' 12,34 
155 ,40 
5 14,61 
192,14 
230,92 
15,00 
144,52 144,31 
11 6,78 11 9,32 
89,82 8 12,87 
135,67 135,30 
5 15,26 6 16,37 
182,53 172,37 
23 !,27 25 1,07 
15,01 14,98 
300,00 300,00 300,00 300,00 300,00 
Table 5 The percentage frequency, density and importance values of the dominant species in area C 
Species name 
Ochna pulchra ( < I m) 
Ochna pulchra (1 - 3,5 m) 
Ochna pulchra (>3,5 m) 
Ochna pulchra Total 
Burkea africana ( < 4 m) 
Burkea africana (4 - 7 m) 
Burkea africana Total 
Terminalia sericea ( < 3 m) 
Terminalia sericea (3 - 5,5 m) 
Termina/ia sericea ( > 5,5 m) 
Terminalia sericea Total 
Strychnos pungens (<I m) 
Strychnos pungens (I - 3 m) 
Strychnos pungens Total 
Combretum mol/e 
Combrerum zeyheri 
Euclea natalensis 
Grewia flavescens 
Lannea discolor 
Ozoroa paniculosa 
Strychnos coccu/oides 
Vitex rehmannii 
Other species 
Totals 
Number of species 
Frequency (OJo)a 
1974 1976 1977 1980 1981 1982 
92,50 93,75 93,75 95,00 95,00 93,75 
40,00 60,00 66,25 76,25 75,00 76,25 
0,00 0,00 I ,25 2,50 3, 75 2,50 
46,25 52,50 57,50 55,00 57,50 56,25 
13,75 12,50 15,00 16,25 15,00 15,00 
II ,25 
1,25 
1,25 
13,75 
2,50 
3,75 
1,25 
3,75 
33,75 
1,25 
2,50 
3,75 
20,00 
(0) 
12 
25,00 
0,00 
1,25 
18,75 
2,50 
10,00 
5,00 
3,75 
35,00 
12,50 
3,75 
3,75 
21,25 
(2) 
14 
20,00 
1,25 
1,25 
18,75 
1,25 
3,75 
2,50 
3,75 
35,00 
12,50 
3,75 
3,75 
21,25 
(2) 
14 
16,25 
10,00 
I ,25 
18,50 
11,25 
1,25 
17,50 
11,25 
I ,25 
22,50 25,00 26,25 
1,25 1,25 1,25 
6,25 
3,75 
5,00 
37,50 
12,50 
3,75 
3,75 
23,75 
(4) 
16 
7,50 
3,75 
5,00 
37,50 
13,75 
3,75 
5,00 
22,50 
(4) 
16 
11,25 
5,00 
5,00 
35,00 
13,75 
5,00 
3,75 
21,25 
(4) 
16 
~he number of 'other species' are indicated in brackets 
bSuperscript indicates the rank of the species or height class 
Density (plants ha- I) 
1974 1976 1977 1980 1981 1982 
5795,0 8860,0 7785,0 8445,0 8740,0 7830,0 
570,0 1175,0 1905,0 3040,0 3100,0 3125,0 
0,0 0,0 5,0 10,0 20,0 10,0 
6365,0 10035,0 9695,0 11495,0 11860,0 10965,0 
310,0 445,0 500,0 515,0 525,0 600,0 
55,0 55,0 70,0 75 ,0 70,0 70,0 
365,0 500,0 570,0 590,0 595,0 670,0 
65,0 
5,0 
5,0 
130,0 
0,0 
5,0 
155,0 
5,0 
5,0 
85,0 
55,0 
5,0 
125,0 
75,0 
5,0 
100,0 
65,0 
5,0 
75,0 135,0 165,0 155,0 205,0 170,0 
115,0 
10,0 
390,0 450,0 605,0 
15,0 5,0 5,0 
720,0 
5,0 
660,0 
5,0 
125,0 405,0 455,0 610,0 725,0 665,0 
15,0 
15,0 
15,0 
170,0 
5,0 
10 ,0 
15,0 
215,0 
50,0 
30,0 
20,0 
270,0 
70,0 
15,0 
15,0 
230,0 
40,0 
20,0 
20,0 
20,0 
270,0 
75,0 
15,0 
15,0 
205,0 
55,0 
35,0 
25,0 
20,0 
335,0 
70,0 
30,0 
15,0 
270,0 
155,0 
40,0 
15,0 
45,0 
360,0 
65,0 
30,0 
20,0 
260,0 
155,0 
60,0 
30,0 
40,0 
370,0 
70,0 
20,0 
15,0 
345,0 
165,0 
7390,0 11815 ,0 11580,0 13805,0 14375,0 13585,0 
Importance valueb 
1976 1977 1980 1981 1982 
'120,80 '108,94 '95,05 '92,53 '85,07 
244,12 265,45 276,96 279,78 179,10 
0,00 200,38 15 1 '78 132,59 142,40 
164,92 174,77 173,79 174,90 166,57 
4 28,88 326,13 '22,15 325,99 '25,46 
329,09 423,93 326,78 '22,36 327,45 
57,97 50,06 48,93 48,35 52,91 
6 13,77 
0,00 
123,79 
'10,34 
12 1,81 
11 3,23 
105,95 97,12 
89,10 810,01 
13 1,97 15 1,88 
106,16 
89,21 
123,48 
17,56 15,38 17,02 19,01 18,85 
88,49 99,04 '10,01 '11,12 '11,28 
180,93 190,45 200,43 200,37 200,36 
9,42 
113,44 
"1,69 
142,27 
'11 ,87 
104,17 
15 1,97 
96,26 
5 14,65 
3,81 
9,49 10,44 11,48 11,64 
16 1,20 
17 1,14 
"1,39 
6 11,89 
104,23 
14 1,49 
89,68 
5 17,08 
2,22 
14 1,82 
18 1,12 
171,39 
6 !1,80 
114,21 
16 1,53 
96,06 
' 16,99 
4,89 
142,11 133,19 
18 1,02 18 1,44 
16 1,54 162,52 
6 11,68 611,90 
11 3,97 11 4,19 
171,53 171,87 
'"5,14 96,31 
515,55 314,48 
3,71 4,12 
300,00 300,00 300,00 300,00 300,00 
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Table 6 The percentage frequency, density and importance values of the dominant species in area D 
Species name 
Ochna pulchra (<I m) 
Ochna pilchtb (I - 3,5 m) 
Ochna pulchra (>3,5 m) 
Ochna pulchra Total 
Burkea africa no ( < 4 m) 
Burkea africana (4 -7 m) 
Burkea african a ( > 7 m) 
Burkea ajricana Total 
Terminalia sericea ( < 3 m) 
Terminalia sericea (3 - 5,5 m) 
Tenninalia sericea ( > 5,5 m) 
Terminalia sericea Total 
Strychnos pungens (<I m) 
Strychnos pungens ( 1.- 3 m) 
Strychnos. pungens ( >3m) 
Strychnos pungens Total 
Combrelllm mo//e 
Dichrostachys cinerea 
Grc:wia f/avescens 
Lannea discolor 
Vitex rehmannii 
Other species 
Totals 
Number of species 
FreQuency "(llJo)a 
1974 1976 ' !977 
89,58 
52,08 
0,00 
66,67 
8,33 
2,08 
14,58 
2,08 
Q,OO 
4,17 
2,08 
0,00 
4,17 
2,08 
20,83 
2,08 
8,33 
(I) 
10 
95,83 
33,33 
0,00 
95,83 
33,33 
0,00 
75,00 75,00 
8,33 14,58 
2,08 4,17 
14,58 
4,17 
0,00 
0,00 
4,17 
2,08 
6,25 
4,17 
20,83 
6,25 
8,33 
(2) 
II 
22,92 
6,25 
2,08 
8,33 
0,00 
2,08 
2,08 
4,17 
20,83 
4,17 
8,33 
(3) 
12 
1980 1981 1982 
100,00 100,00 97,92 
33,33 29,17 25,00 
0,00 2,08 2,08 
72,92 
16,67 
8,33 
20,83 
12,50 
2,08 
8,33 
0,00 
2,08 
8,33 
6,25 
22,92 
6,25 
12,50 
(3) 
12 
70,83 77,08 
22,92 18,75 
8,33 8,33 
6,25 8,33 
12,50 14,58 
2,08 2,08 
16,67 
0,00 
2,08 
16,67 
0,00 
2,08 
2,08 4,1 7 
4,17 6,25 
20,83 22,92 
6,25 6,25 
10,42 10,42 
(3) (3) 
12 12 
aThe number of 'other species' are indicated in brackets 
bSuperscript indicates the rank of the species or height class 
DensilY (plants ha - I) 
1974 1976 1977 1980 1981 i982 
3433,33 5975,00 6375,00 11475,00 10300,00 11 433,33 
891,67 616,67 666,67 700,00 675,00 58J,33 
0,00 0,00 0,00 0,00 8,33 8,33 
4325,00 6591,67 7041,67 121 75,00 10983,3312024,99 
1033,33 1100,00 1108,33 1 e50,oo 1175,00 1366,67 
33,33 33,33 91,67 91 ,67 125,00 100,00 
8,33 8,33 16,67 33,33 33,33 33,33 
1074,99 1141 ,66 1216,67 1275,00 1333,33 1500,00 
150,00 183,33 200,00 
16,67 50,00 50,00 
0,00 0,00 25,00 
133,33 
91,67 
25,00 
33,33 
75,00 
25,00 
41 ,67 
83,33 
16,67 
166,67 233,33 275,00 250,00 133,33 141,67 
16,67 
8,33 
0,00 
0,00 
16,67 
8,33 
33,33 
0,00 
8,33 
41,67 
·0,00 
8,33 
116,67 125,00 
0,00 0,00 
8,33 8,33 
25,00 25,00 41 ,66 50,00 125,00 133,33 
16,67 25,00 8,33 75,00 8,33 25,00 
8,33 16,67 16,67 25,00 16,67 25,00 
175,00 191 ,67 225,00 258,33 266,67 708,33 
8,33 50,00 33,33 33,33 25,00 33,33 
50,00 50,00 75,00 125,00 91,67 75,00 
8,33 41,66 25,00 75,00 50,00 58,33 
5858,33 8366,67 8958,33 14341 ,6713033,33 14558,33 
lmponance valueb 
1976 1977 1980 1981 1982 
'109,43 '103,21 ' 11 5,55 ' 11 3,03 '108,27 
. 
327,21 .331,57 '25, 11 331,16 '21,14 
0,00 0,00 0,00 "I ,57 " I ,46 
136,64 134,78 140,66 145 ,76 130,87 
257,98 153,29 1 36,82 245,10 339,34 
'26,04 '22,85 7 11 ,47 520,00 520,85 
6 11.88 5 18,44 334,02 424,15 242,37 
95,90 94,58 82,31 89,25 102,56 
52!,35 6 14,96 8 10,91 "2,18 " 3,84 
810,88 8 10,58 5 !6,63 6 18,25 6 17,41 
0,00 7 14,30 6 15,48 '7,75 88,5 1 
32,23 39,84 43,02 28,18 29,76 
0,00 
141,63 
15 1,15 
2,78 
122,44 
132,07 
99,43 
112,74 
7 11 ,68· 
4, 10 
"3,06 
0,00 
15 1,12 
4,18 
160,76 
122,24 
99,22 
132,07 
99,22 
3, II 
132,71 
0,00 
161,45 
4, 16 
122,95 
113,13 
108,47 
142,21 
99,1 1 
3,99 
106,02 
0,00 
142,1 5 
"5,89 
0,00 
" 3,28 
8,1 7 9,1 7 
180,71 16 1,43 
113,43 132,84 
"8,46 711,78 
122,23 142,12 
7 10,65 96,25 
3,19 3,23 
300,00 300,00 300,00 300,00 300,00 
Table 7 The percentage frequency, density and importance values of the dominant species in area E 
Frequency (07o)a Density (plants ha- I) Importance valueb 
'Species name 1974· 1976 1977 1980 1981 1982 1974; 1976 1977 1980 1981 1982 1976 1977 1980 1981 1982 . 
Ochna pu/chra ( < I m) 
Ochna pulchra (I - 3,5 m) 
Ochna pulchra ( > 3,5 m) 
70,83 
91,67 
0,00 
93,75 
93,75 
0,00 
95,83 
89,58 
0,00 
100,00 100,00 100,00 
89,58 91,67 89,58 
1225,00 3916,67 3641,67 7391,67 7108,33 7083,33 
3333,33 3200,00 3091,67 3250,00 3466,67 3308,33 
268,81 
'96,35 
0,00 
' 66,20 'so, 77 
'95,51 '88,82 
0,00 "0,82 
278,44 278,62 
'89,55 '91 ,02 
"4,18 0,00 2,08 2,08 0,00 0,00 0,00 0,00 8,33 33,33 0,00 
Ochna pulchra Total 4558,33 7116,67 6733,34 10650,0010608,33 10391,66 165,16 161,71 170,41 172,1 7 169,64 
Burkea africana ( < 4 m) 
Burkea african a (4 - 7 ni) 
Burkea africana ( > 7 m) 
Burkea africana Total 
Terminalia sericea. ( < 3 m) 
Ter!nina/ia sericea (J - 5,5 m) 
Terminalia sericea (> 5,5 m) 
Termina/ia sericea Total 
: 66,67 . 77,08 
10,42 10,42 
0,00 0,00 
14,58 
10,42 
0,00 
16,67 
12,50 
0,00 
79,17 72,92 
14,58 . 25,00 
0,00 0,00 
18,75 
14,58 
2,08 
8,33 
18,75 
0,00 
85,42 
25,00 
2,08 
2,08 
12,50 
6,25 
81,25 
31,25 
4,17 
2,08 
12,50 
6,25 
Strychnospungens. (<lm) 18,75 20,83 31,25 33,33 35,42 43,75 
Strychnos pungens (l -3 rri) · 12,50 14,58 12,50 6,25 4,17 4,1 7 
Strychnos pungens ( > 3 m) 4,17 4, 17 6,25 2,08 2,08 2,08 
Strychnos pungens Total 
Combretum mo//e 
Grewia flavescens 
Lannea discolor 
Vitex rehmannii 
Other species 
10,42 
14,58 
8,33 
8,33 
(4) 
10,42 
16,67 
10,42 
12,50 
(3) 
10,42 
14,58 
10,42 
12,50 
(4) 
10,42 
18,75 
8,33 
12,50 
(6) 
10,42 
18,75 
6,25 
12,50 
(7) 
14,58 
20,83 
6,25 
12,50 
(6) 
525,00 77~,00 850,00 683,33 . 741,67 700,00 
50,oo· 41,67 58,33 · 133,33 125,00 158,33 
0,00 0,00 0,00 0,00 8,33 16,67 
575,00 816,67 908,33 816,66 875,00 875,00 
83,33 
50,00 
0,00 
91,67 
58,33 
0,00 
83,33 
75,00 
8,33 
41,67 
91,67 
0,00 
16,67 
66,67 
25,00 
8,33 
66,6'7 
25,00 
133,33 150,00 166,66 133,34 108,34 100,00 
108,33 325,00 466,67 129!,67 1350,00 1416,67 
75·,oo 83,33 66,67 41 ,67 33,33 33,33 
16,67 16,67 33;33 8,33 8,33 8,33 
200,00 425,00 566,67 1341,67 1391,66 1458,33 
58,33 58,33 58,33 
83,33 133,33 13\33 
33,33 50,00 75,00 
50,00 100,00 91,67 
58,33 50,00 41,66 
58,33 58,33 66,67 
175,00 175,00 183,33 
58,33 58,33 58,33 
91,67 83,33 83,33 
66,65 75,00 66,66 
344,84 342,28 334, 18 338,76 332,75 
4 19,13 423,54 '25,87 '23,33 '25,01 
0,00 0,00 0,00 " 3,31 78,01 
63,97 65,82 60,05 65,40 65,77 
87,99 
5 14,48 
0,00 
86,93 122,63 170,95 170,86 
5!5,75 5 !9,52 6 10,97 6 10,32 
"2,38 0,00 85,63 86,45 
22,47 25,06 22,15 17,55 17,63 
78,87 6 12,73 6 17,49 5 18,18 520,43 
115,02 114,65 14 1,93 15 1,34 1'1 ,31 
' 7,17 76,98 93,24 "2,61 " 2,89 
21,06 24,36 22,66 22,13 24,63 
"3,84 
105,64 
"3,45 
6 10,06 
4,34 
"3,3 1 
"4,97 
"3,56 
96,44 
4,75 
112,89 
85,72 
002,90 
77,30 
5,93 
"2,83 
95,61 
142,04 
76,36 
5,90 
"3 ,76 
96,03 
"2,02 
"5,64 
4,86 
Totals 5750,00 8900,00 8775,00 1339.1,67 13433,33 13283,33 300,00 300,00 300,00 300,00 300,00 
Number of species 12 II 12 
a:fhe number of 'other species' are indicated in brackets 
bSuperscript indicates the rank of the species or height class 
(b) Density 
14 15 14 
As was observed with the frequency, there are also 
discrepancies in the number of smaller individuals ( < I m) 
recorded in 1974 when compared with later years, as many 
of the plants were missed in the leafless state. This was not 
true for the larger trees or for Strychnos pungens which is 
evergreen and easily observed in the brown grass during the 
winter months. In the figures that follow, the information 
for 1974 has not been included because of this discrepancy. 
There was a general increase in the total density of woody 
plants in all five sample areas (Figure 1), a peak being 
reached either in 1980 or 1981 and then decreasing in 1982. 
Area D did not show this general trend, reaching a peak 
in 1980 and then increasing again in 1982. 
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in camp 2 (area B) in September 1978 (F1), camp I (area 
A) in September 1979 (F2) and camp 4 (area D) in August 
1981 (F3) . Assumptions had to be made regarding the 
change in density in each of these areas prior to the fires. 
The densities in areas B and D were assumed to show the 
same trends from the period immediately before the fires 
(Fl and F3 respectively) and portions of the curves have 
therefore been extrapolated from these densities. Between 
1977 and 1980 there was a general increase in density in all 
areas and the assumption was made that area A, being 
similar in species composition and structure to area C, 
would have the same magnitude of increase in density as 
that area, and the graph was extrapolated parallel to that 
of area C prior to the fire (F2) . These same assumptions 
of change in density in the burnt areas were made with the 
densities of Ochna pulchra and Terminalia sericea (Figures 
2 & 3). There appears to be some evidence of a regular pat-
tern of changes in density of the woody species in the savan-
na (Figure 1) which may be substantiated by future studies . 
The density of Ochna pulchra shrubs or small trees 
( ~ 3,5 m) showed different trends in the areas that were 
burnt and those that were not (Figure 2). In the unburnt 
areas (C and E) the density of plants in height classes 1 and 
2 ( ~ 3,5 m) either increased and then remained constant 
from 1980 onwards or was more or less constant throughout 
the period from 1976. In the burnt areas before the fires, 
the density of the plants was constant for both height classes, 
except in area D where there was an increase in density of 
the plants less than 1 m tall. Following the burn the number 
of 0. pulchra plants in height class 2 (1 - 3,5 m) dropped 
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Figure 2 Comparison of the change in density of Ochna pulchra in burnt and unburnt areas over a six-year period . Fl , F2 and F3 represent fires 
in camps 2, l and 4 respectively. 
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and the number of those in the smallest height class ( < 1 m) 
increased dramatically. In area D where the number of 
larger 0. pulchra shrubs (1- 3,5 m) was low, this drop in 
numbers was not as obvious. In most sample areas the 
number of 0. pulchra trees ( > 3,5 m) increased slightly over 
the sampling period (Tables 3 -7) . 
Burkea ajricana does not show the same response to 
burning as Ochna pulchra (Tables 3- 7). Only in area D 
was there an increase in the number of small B. ajricana 
trees ( < 4 m) after the fire in September 1981. In all other 
areas there was either a constant number of plants (height 
classes 1 and 2) recorded in all years or a slight fluctuation 
in numbers . A general increase in B. ajricana trees (height 
class 3) was observed in all areas as these have grown taller 
and matured during the period of this study. 
Total density of Terminalia sericea plants (Figure 3) 
decreased markedly after the fire in area B but in areas A 
and D there was an increase in density after the fires. Prior 
to the fire in September 1981 in both areas to the west of 
the study area (D and E), the number of T. sericea trees 
was decreasing. In area C, which was unburnt during this 
time period, the number of trees of this species tends to 
fluctuate. 
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Figure 3 Comparison of the change in density of Terminalia sericea 
in burnt and unburnt areas over a six-year period. Fl, F2 and F3 repre-
sent fires in camps 2, I and 4 respectively. 
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Strychnos pungens shrubs ( > 1 m) increased in density 
in all the areas (Tables 3 -7), although a peak was reached 
in 1980 in areas A and B and in 1981 in area C. On the 
other hand the density of S. pungens in height class 2 
(1 - 3 m) decreased. The largest S. pungens trees either fluc-
tuated, remained constant or decreased in number during 
the study period. 
In areas A and B, which were burnt, there was a general 
increase in the number of the following shrubs; Grewia 
jlavescens, Dichrostachys cinerea, Vitex rehmannii and 
Euclea natalensis. In area B a peak was reached in 1980 after 
which the numbers dropped and in area A the numbers were 
still increasing in 1982 when the area was resampled. In areas 
C and D (unburnt) there was a slight increase in the number 
of some shrubby species, while others such as Vitex rehman-
nii decreased. It is too soon after the fire to predict any 
changes in density of shrubs in area D. 
Density of the other woody species also fluctuated over 
the eight-year study period. For example, Dombeya rotun-
difolia showed an increase in number following fire and 
these were usually small plants ( < 1 m tall) which were not 
measured but only counted. 
(c) Importance values 
When considering the totals of the importance values of the 
dominant species (Tables 3- 7), Ochna pulchra always has 
the highest value followed by Burkea ajricana. In areas A, 
B and E Strychnos pungens is the third most important 
species followed by Terminalia sericea but in areas C and 
D the reverse is true as S. pungens is not as abundant. In 
spite of the low relative dominance value of the smallest 
0. pulchra height class ( < 1 m), the high frequency and den-
sity recorded for these plants contribute significantly to the 
importance value, so that they are usually ranked as number 
one. In area E there are many more plants in the second 
height class (1- 3,5 m) and these have the highest impor-
tance values. In area D the B. ajricana trees ( <4 m) are 
usually ranked second most important, before 0. pulchra 
height class 2 (1- 3,5 m) plants. 
Of the other species Combretum molle and C. zeyheri, 
when present, have a high importance value as they are large 
trees and relative dominance contributes significantly to the 
importance value. The contribution of the remaining species 
to importance in different areas varies. Only species with 
an importance value > 1 are included in these tables and 
it is evident that in areas A, C, D and E a large number 
of the total species are listed. In area B, however, although 
there is a greater diversity of species, many are found to 
be relatively unimportant and are not included in Table 4. 
These rarer species may provide an important diversity of 
habitats within the Burkea savanna community. 
Although there is a change in the importance values from 
year to year which affects the magnitude as well as the rank 
of the species or height class, these changes have been more 
adequately analysed with respect to frequency, density and 
biomass. 
3.3 Short term changes in biomass of the woody 
species 
The change in total biomass of all species in the five areas 
S. Afr. J. Bot., 1983, 2(2) 
is shown in Figure 4. In all, except A, there was an increase 
in biomass, which is recorded in this figure, over the six-
year period. Area A showed an initial sharp increase and, 
as no data were available for 1978 and 1979, the assump-
tion was made that the increase in biomass was similar to 
that of area E, which it resembles in structure, during the 
period before the fire of September 1979. At that point the 
biomass decreased rapidly but showed an increase by 1982. 
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Figure 4 Change in total biomass of all woody plants in the five study 
areas over six years . Fl, F2 and F3 represent fires in camps 2, I and 4 
respectively. 
Area B also showed a similar sharp increase in biomass 
and the assumption was made that the increase before the 
fire of October 1978 was similar to that of area D which 
it resembles in some aspects of structure and species com-
position. After the fire the biomass dropped but levelled 
off by 1982. 
The biomass of the woody plants in the third area that 
was burnt, area D, levelled off after the fire of August 1981. 
This area has the greatest estimated biomass, probably 
because of the presence of a few large Burkea ajricana trees 
which exaggerates the real situation. Areas C and E, which 
were not burnt, showed a steady increase in biomass over 
the period of study. 
A comparison of the biomass change of all species is not 
possible in this paper, however, the effect of fire on the 
biomass of selected species is outlined below. Figure 5 shows 
the change in biomass of Ochna pulchra over the six-year 
period from 1976 to 1982 in areas A and C. Individuals of 
the smallest height class ( < 1 m) in area A were burnt back 
almost completely by the fire of 1979 but by 1981 a signifi-
cant biomass of 32,27 kg ha- 1 was recorded (Figure 5a). 
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In the second height class (1 - 3,5 m) there was also a signifi-
cant reduction in biomass owing to the fire (Figure 5), 
whereas the large trees ( > 3,5 m) increased in biomass over 
this time period (Figure 5c). Area C, which has a similar 
density of 0. pulchra individuals was not burnt and there 
is an orderly increase and decline of shrubby 0. pulchra 
individuals ( < 1 m) over this period (Figure 5d). The reason 
for the decline in biomass of plants less than 1 metre in 1981, 
is that they had grown taller and were scored in the next 
height class (1- 3,5 m) where a corresponding increase in 
biomass is apparent (Figure 5e). The tallest trees ( > 3,5 m) 
appeared in 1980 (Figure 5 f) as the smaller trees had grown 
and are now grouped in the third height class. This class 
is composed of large trees, and although there are only a 
few individuals ( <4) it has a significantly large biomass of 
between 190 and 250 kg ha - 1 • 
The contribution of the different organs of the plant to 
the total biomass is also illustrated in these histograms 
(Figure 5). In shrubs the branch, leaf and twig contribu-
tion is considerable compared with the stem component 
(Figure 5a & 5d). In the large trees, however, (Figure 5c & 
5f) the contribution of the stem to the total biomass is much 
greater. This is even more apparent in large trees such as 
Combretum molle (Figure 6), where the major contribu-
tion of the total biomass is made by the stem. 
4. Discussion 
Contrary to the popular conception of the permanence of 
woody plants, we have found that in the Burkea savanna 
there is constant change in the composition and abundance 
of species. Our studies show that, coupled with the en-
vironmental influences of fire, utilization by large ungulates 
and the effects of climate, the trees and shrub layers behave 
in a very similar manner to that of the herbaceous vegeta-
tion (van Rooyen & Theron 1982). 
The changes that have been observed over a period of 
eight years are the results of observations of individual trees 
and shrubs within permanently marked sample areas located 
in different variations of the Eragrostis pallens - Burkea 
ajricana community. Although there is inevitably some 
degree of sampling error when annually recording numbers 
and structural characteristics of over 11 000 woody plants, 
the results do indicate that spatial and structural changes 
have occurred in the woody plant component. 
Intensive studies have indicated that with respect to both 
the woody and the herbaceous layers (van Rooyen & Theron 
1982) there is little evidence of uniformity within the varia-
tions and subvariations of the Burkea savanna that were 
identified by Coetzee et at. (1976). These differences are ap-
parent when the species composition, abundance and 
biomass of the five sample areas are examined. Further-
more, the short term dynamics of these areas also reflect 
differences which are not obvious from a phytosociological 
survey. 
Only eleven woody plant species may be regarded as 
characteristic of the savanna community although a total 
of 31 species have been recorded. The four dominant woody 
species are always present in the ecosystem study area either 
as shrubs and/ or trees of varying heights. Areas Band D 
are characteristic of open tree savanna and areas A, C and 
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FigureS Change in biomass of Ochna pu/chra over six years in areas A (burnt) and C (unburnt). The fire occurred in area A (camp I) in September 1:179. 
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Figure 6 Change in biomass of Combretum molle in area B over six 
years. For key to symbols see Figure Sa. 
E with many small Ochna pulchra individuals, are 
characteristic of shrub savanna. Combretum molle and Lan-
nea discolor (trees) and Grewia flavescens, Vitex rehman-
nii and Ozoroa paniculosa (shrubs) are found in all five 
areas while Strychnos cocculoides and Dichrostachys cinerea 
are also more or less constant woody species of the savanna. 
The rarer species have increased in spatial distribution 
(Table 2) and in number and density (Tables 3 - 7) over the 
period of this study. This change in species number and 
composition shows that the savanna is in a dynamic state. 
While there may be a substantial increase in the number 
of species in some sample plots, a loss of species was re-
corded in other areas. The largest increases in the number 
of species and density of individuals are in areas B and C 
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but in most cases these 'other species' contribute an insignifi-
cant amount of less than 20Jo to the total density of trees 
or shrubs in the areas sampled (Figure 7a). Only in areas 
A and B do the 'other species' contribute more than 40Jo 
to the total biomass of the area and even in these areas the 
contribution does not exceed 60Jo of the total (Figure 7b). 
The increase in number and abundance of the rare species 
cannot be explained in terms of fire and climate. Changes 
in the system of management from an intensive cattle ran-
ching area (Grunow 1974) to one of alternating domestic 
stock and game ranching may have had an influence on the 
diversity of woody species, as intensive agriculture invariably 
results in the loss of natural species from an area. 
Although in terms of total primary production the rare 
woody species may not be important, since they contribute 
only a small amount to the total standing crop (Figure 7b), 
they do provide a greater variety of ecological niches. Thus, 
in terms of diversity of habitat and interrelationships be-
tween woody and herbaceous plants and/ or animals these 
species play a vital role in the ecosystem. While more at-
tention should be given to those woody plants that con-
tribute significantly to the total standing crop the role of 
the other species cannot be ignored. However, in the discus-
sion that follows, emphasis is placed on the size and abun-
dance of the dominant woody species and the differences 
in the five study areas are explained in terms of abundance 
rather than species composition. 
Changes in frequency and density of the woody plants 
are closely related and the general changes observed (Tables 
3 - 7 and Figures 1 - 3), may be evidence of regular fluc-
tuations in woody plant abundance in the savanna. This is 
most apparent with respect to total density as in all regions 
there is an increase in the number of plants with a maximum 
in 1980 or 1981 and with a decrease in the years following. 
It is essential that these cyclic changes be corroborated in 
future studies over a much longer period. 
Fluctuations in abundance of woody plants cannot be at-
tributed to climatic factors, such as variations in rainfall 
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or temperature, as was shown by van Rooyen & Theron 
(1982) with respect to the herbaceous layer. The introduc-
tion of fires in the management of the ecosystem has had 
an effect on the density of the woody species. While 
eliminating many of the larger shrubs of Ochna pulchra 
(Figure 2) and small trees of Terminalia sericea (Figure 3; 
Tables 3 -7), there was generally an increase in the smaller 
plants as the parent species produced new suckers from the 
much-branched rootstock. In camp 2 (area B) there were 
many small Terminalia sericea trees which were damaged 
by the fire of September 1978 and have never recovered. 
It thus depends on the size of the parent trees as to whether 
populations of shrubby species are to regenerate in any area. 
Similar observations were made by Geldenhuys (1977) in 
a study of the effect of annual burning on savanna com-
munities in Kavango, S. W .A./Namibia. He found that 
severe burning eliminated some species, thus site differences 
had a major influence on composition, growth and develop-
ment of various savanna communities of the region. In the 
long term, frequent fires at Nylsvley may result in an in-
crease in the number of shrubby Ochna pulchra plants at 
the expense of the co-dominants of the community such as 
Terminalia sericea and Burkea africana. Westman & Rogers 
(1977) have found that the reproductive strategies of woody 
plants in an eucalypt forest of North Stradbroke Island, 
south-eastern Queensland, are important in maintaining the 
populations of the community. For a diverse community 
of savanna species to exist in close association they must 
have evolved different reproductive strategies enabling dif-
ferent species to exploit each of the available niches. 
The density of the Grewia flavescens - Dichrostachys 
cinerea - Vitex spp. - Euclea spp. shrub complex, which 
occurs in many regions of the study site, is also affected 
by fire . Most of these species increase in number after fire, 
as seen in area B (Table 4), whereas in unburnt areas the 
increase is not as marked or may even show a decrease in 
the case of some species. The reproductive strategies, 
phenology and interrelationships between the species of this 
shrub complex and the browsing herbivores warrants fur-
ther investigation. Many of these species are highly palatable 
to ungulates (Cooper 1982, pers. comm.) and produce fruits 
eaten by small mammals (Jacobsen 1982, pers. comm.). 
Young Strychnos pungens plants showed a considerable in-
crease in number during the period of this study. The in-
crease may be attributed to the dispersal of fruits by kudu 
which feed on them. Kudu have increased in number since 
Nylsvley became a Nature Reserve. The larger S. pungens 
trees (I - 3 m) have decreased in density as the kudu have 
broken many of them down in an effort to browse on the 
tall slender plants. 
Biomass changes (Figure 4) also appear to show regular 
fluctuations which can be related to the density (Figure I) 
of the woody species. In the absence of fire (areas C and 
E) the biomass shows a steady increase. This trend cannot 
continue indefinitely, thus a drop in biomass can be an-
ticipated in future surveys. In the burnt areas the biomass 
of the woody plants decreased or levelled off following the 
fires. Fire is undoubtably the greatest controlling factor of 
gross production of the woody species of the savanna. The 
greater the number of shrubby species the greater the reduc-
S.-Afr. Tydskr. Plantk. , 1983, 2(2) 
tion in total biomass following a fire, as is evident in area 
A (Figure 4) which has a large number of small Ochna 
pulchra plants (Figure 5). Following the fire in September 
1979 the biomass of the 0. pulchra shrubs ( <3,5 m) 
decreased dramatically (Figure 5a and b) whereas the larger 
trees were not affected (Figure 5c) and in fact increased in 
biomass. Changes in the relative contribution of the dif-
ferent organs to the total biomass of each height class are 
also illustrated in these figures . As plants of the smaller 
height class grow they are recorded in the next height class 
and thus the biomass of height classes 2 and 3 increased 
considerably in 1981 and 1982 (Figure 5d, 5e and 5f). Under 
stable environmental conditions, this situation will continue 
until the larger trees die and are replaced by younger ones. 
In conclusion, we are now able to describe some changes 
in the woody plants at Nylsvley. The savanna communities 
show a constant change in species composition, abundance 
and standing crop. The magnitude of these changes depends 
on the nature of the community which is in no way uniform 
throughout the study area. Increasing species diversity may 
be related to a change in management from an intensive 
agricultural to a conservational approach. Increases in den-
sity of many shrubby woody plants are correlated with the 
occurrence of fire which also brings about a reduction in 
biomass. The reproductive strategy of the savanna woody 
plants is important in maintaining the diversity of species 
in this environment. Species which are utilized by herbivores 
have reproductive strategies favouring their spread under 
browsing pressure, whereas the spread of other species is 
influenced by fire. Evidence of a regular or cyclic change 
in woody plant structure and abundance may be forth-
coming from long term studies of this savanna. 
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